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7}^ ^ ellt 7l§ ^ 5)3.7}- 7flAl^cf. ^ ^tgofl nj-S. 7l 

§ ^ flsfe ^-tifl^-, #^ ^H^f *fl<H-¥-«- ^«l*Rr 3^ ^4. 

^oj-o] ^og- ^^cf ^ #<g- 7>x]^ ^flo^ ^oj-ofl -g-^}ct| #7} 7l§ #<y- 

3 ^ eflt^: ^^tb 31^3- #^ *bcf. i ^ ^ 2 ^ ^iJLofl 

-§-#*H ^-71 71^ ^<y-2] #<y- efl^ ^^1^1^. -8-71 *1H^ *)1 1 *1H 
^^^12 B^E^^Bil- ^til^j-^r ^-°3 ^cj-. 

7l^ ^ tiV5L^) ^2LSl 5LB.o\) ^ y\ 

§ efl^^- S^°.3-*| , If-^ nfls.^ ^ 

£ 1 
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1020020075806 #^ ^*>: 2003/6/3 

7l§ efl^ i£.§.Al7l^ 7l§ ^ {Reference voltage generating 

circuit capable of varying reference voltage level} 
[51^ ##3r ^1 

51 l£r ^ ^Al^ofl rcf^ 7l§ ^ 2)5.^1 Sl^Sojcf. 

£ 2^ 5L 1^1 7l§ *Qr*8 ^S.^^ #^£l^r efl^ q-Ej-^H 

#5^1 *H5.ii| ^ 3} o_^>| ( -fL-ar] tiVj=^ uflS.^) ^*J- 

«V£^1 ^15.^ #*1<S] 7l^o| ^- ^ ^L^^^- 7 > ^tfls]^ ^ ^ofl 

5tU, ol Sr) *V Tj^ofl b)^o] a>£^l Dfla.^ ^ ^33^. ^-^-^s. H].^s>cf. 

^ti) ^o) ^o}7)7] aVE^l ^lS. °l7}5)^- ^oj-o] ^-c>o]: 
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1020020075806 #^ Qz}: 2003/6/3 

5V-& &<&°-3, A\-%rii>}ZL $Xx= $\ <*)= 3.3V^ 

^ *}-g-S>T=r SKESfl ^2.3 iflJf ^*>7l 

*V£3l °flS.^ vflif ^ ^-wltl-rf. 

t^j 3?3.*r 7}& ^ 7l§ #*H1 -g-^-^H 

Bfls.el ^2}-^ ^sK- 4^ 5.2=7}- M-^H ^4. ^ 

*r 5L = » 7>i ellol^AKCASCColumn Address Strobe) Latency)^ 

ZL^9\ ^ 2.2=1- CL2.5&1-ZL ttcf . 

«V3E^1 nflSl^ ^ ^3)-^ ^7}- ^ 100MHz - 133MHzB)-^ aVs.^ ofl2.aj 

#*l£r CL2S. te^l °H23 ^ ^^7} ^ 133MHz ~ 166MHz 

er^ oflS.^ ^lfe CL2.55. ^^tf. ul£^l nfls.^ ^ °) jg.^ ^tx}-^ 

7> 166MHz ~ 200MHz e]- ^ ^2-2} ^l^r CL35. ^^-^cf. 
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<12> ZZ.eU-11, a>£^ ^HH^ ^ S.S., ^, CL «S3 

3 ^2.7> Ir^A^Tll ^7>£]b ^7} $X^. 
<13> H^JL, dt«l #o] 71 fl*H #51*11 ifl^ efl^-fr ^ 

<w> tj.Al ^>^, ^ 5-S>fl>H ti>£^l pfls.e| ^4 s-^^r %HM7l7l 

<15> o]^.jl^>^ 7l#^ J^fe ^ 5.^o\) 4^ nflsej #*1<S] ifl 

^ 91^ 71^ #«g- ^ sis* afl^SBrtfl 5a^. 

<!6> ^-71 7]^ ^*>7l t^S] €*HH1 ^ 7l^ ^<y- ^ 2)3. 

<ir> ^-tifl^^ ^ ^oj-ofl -g^^M ^-71 sq^ ^ #<y-°l #0}- efl^icf ^ 

<18> #^^§ *1H^ ^"71 #^ #7}-<4 ^ Afo] o]] , 7 )§ ^<a-S] 

i-mS.^ 7}7)b *)1 Ol -g^SH ^"71 7l§ ^aj- 

efl ^_g. <y>g^. efl^s #b«3§ *vcf. 
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1020020075806 %^ ^7}: 2003/6/3 

<19> 4H-*Hr *fl 1 ^ *fl 2 ^ 5.2= ^Isofl -g-^H #?1 71$ efl^ 

<20> #7l ^-Mfl^ 41 1 2 T^V ^ ^1 1 ifl^ ^} 4 H<ffl*l:iEi!-§- ^-Hl^rf. 

^1 1 ^-B: #71 ^ ^-71 #^ #7> A>oHl o^^Cf. 41 2 #7l 

*^ #7l 4H ^oj-ol ^-^5]^ 4] l t n A \o)d\] <£^QV\. 

<21> 1 vfl*] 4} 4 H^^^Ell:^ #71 41 1 t= <^ #71 ^ A>oHl ^s. ^ 

tg^j^S. o^^nf. #7l 4l 1 vfl7l 41 3 E^liBifS] 4MH^ #71 

#7H1 #71 4 JE^^E^ TllolH^l^ #71 S<\^ ^ ^i^ol o] 7 } 

3^ ^3 £-3. ^cf. 

<22> #7] 4l 1 tfl7l 41 4 H^l^E^ H^^liE^ 7^ f^O S *Vcf . #7l 

41 l tfl^l 41 4 H^H^liE^ ^(width)-^ ^1 (length)^ «1» #7l 7}^ # 

<23> #71 4H-*ffe 41 1 4H H^l^Ei ^ *ll 2 4H HSfi^l^Eil- ^l*Rr Jf- 

^ °-3. 1 *)H B^l^^Ei^ #7l 4l 1 S.JEL ^Isoll -§-^*H H £r SE^r 

^ £.5. £l<H #71 7l$ ell^ ##Alflch 41 2 4H H^E^l^E^ #71 41 2 

^ 2= ^IJ^l -§-^>^ ^ S^r € av 7 ) £<g ^^mcf 

<24> #7l 4| 1 41 Ol H^l^l^E^ #71 41 1 B^^l^E^ ±_^2\- B.Z]]<£*\) 2^Z\- 

21- ^eflolol <a^£lji #71 41 1 2= a]!;} 4H2=5. <y7>£l^ °fl-2-i H^l^ 

E^J 3* ^ o.^. ?Vcf. 
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1020020075806 #^ ^*>: 2003/6/3 

<25> 4 2 *IH H^l^fe #71 3 H^^l^Bl^ iiSl)- =5fl^]ofl Zj-Z^- 

<26> AV 7] # eMxr ^H^Hr ^ l^c] # 7 j #^ ^-7H1 ^^^Jl, 2 1JH # 7 ) ^ 

.S. ^"71 1 ^ 2 ^ ^1JL^ MRSCMode Register Set)^]JL°! ^ 

<27> ^-71 7l§ ^ ^ 5)3.^ ^ ^ ^^<H]A^ *fl 1 2.i= ^Jl<2}- *fl 

2 ^ 5LJE. ^JL^ 1 ^^JL ^ ^ ^Ji}^ 1 ^ 5.= 

Ajjrsq- *U 2 ^ ££ A]Jr ^ 1 Bfligs. t^Jl ^VM"^ *ll 

<28> £ i ^^f^ o]^ ^ .M. yVt^o} ^ Al oH S.^^. 

°l^*>7l ^*flA^ ^. H>^*V ^Al^l- oflA]^ ^Jf JE^ ^ £^ofl 

^oMl^l -i^trtf. A £^^1 ^°^*V %>SJf JL^r -¥-7fl# ^-^4. 

<30> 51 l£- ^Aj^ofl 14^. 7l§ ^ 2}sL<>] ^5.£o]cf. 

<31> t= ^ ^- Hj-t^o] ^aHH 14= 7]^ ^oj- ^ 2)^(100)^ ^tifl^L 

(110), ^l^-?-(130) ^ ^^^-(120)1- ^wlW. 
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1020020075806 #^ ^7}: 2003/6/3 

<32> tiH «-( no)^ ^tfCEVCH -g-#*H ^ ^ ^(EVC)^ ^ 

Ji4 ^ 31*1-8: 7Vxl^ ( ^ 5LB.o\) 31^1 7l§ 

(VREF)# #^ #*KN0UT)1- #^t!r^. 
<33> ^S}^, ^-wfl^-(llO)^ ^1 1 *HKR1), *)1 2 ^%KR2) ^ 1 ^ 4 

E^fl^^E^CTRl, TR2, TR3, TR4)^r ^wlW. 
<34> *ll l ^%HRl)^r ^ ^°J-(EVC)4 #3 RUNOUT) a>o]<h1 <££&x^. afl 2 

*i1KR2)-g: #^ ^V(NOUT)^ XH ^(VlH t^Tr *ll 1 i^E-(Nl) a}o]o\] o^^g 

<35> *i) i x$x] z\] 4 H^*l^Ei#(TRl, TR2, TR3, TR4)^r ^1 1 ii£L(Nl)^ ^*1 

(VSS) A>o]cfl ^e. ^^t^ o^^tf. i vfl*] x] 3 e^j^s. 

(TR1, TR2, TR3)^ tIHS^ ^7} #^ ^>(N0UT)«11 ^^5]^ *fl 4 H^l^i (TR4)£) 

<36> x) i ifl*] x) 4 BqH^l^B-KTRl, TR2, TR3, TR4)^ <$5.^ H^l^B^tf. xl i 

vfl^l XI 4 H€*]^(TR1 ( TR2, TR3, TR4)^ ^(width)^ ^<>1 ( length)^ a l* 

<^ 71^ £<y-(VREF)^ efl^ ^ Sit)-. 

<37> xl^-^-(130)^ #3 ^KNOUT)^ ^*1 ^SKVSS) A>ol<Hl o^s}^, 71$ 

#<y-(VREF)S] 31 ^iH} ^ efl^# 7>*1^ XH ^(VlHl -g-^H 7l$ 

^«a-(VREF)2l *i<y- efl^-g- «y^tb eflfs #^ tH}. 
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1020020075806 #^ 2003/6/3 

<38> ^ ^^*>Tg, *lH^-(120)^ *fl ^ CJ^XNOUT)^ ^^5]JL, *fl 2 

<39> ^<H-¥-(120)fe *fl 1 ^ ^| 2 -§-*h SLB. *IJl(M0DE2)4| -g-^M 7l§ ^^(VREF)^ 

^S^^bKCTR2)» ^lW. 

<40> ^ i ^flo} H^l^Bl(CTRl)^ 1 ^ S--E. Als(M0DEl)o11 -§-#*H € -gr SL*r 

E J M ^ 7|§ #<y-(VREF) efl^ ^^-Al^lcf. *j) 2 *fl<H B€*l^Bl (CTK2)^ all 2 

^ JEJE. *1Jl(M0DE2)«11 -g-^H € € £H 7l§ ^^(VREF) ^ 

<4i> ^ 1 *H H^^liE-j (CTR1 ) ^ 1 H^^l^B^(TRl)^ i^<4 l^z])o]o\) 

<4 £L3l°H <^^£1ji ^ l ^ S= ^]^(M0DE1)7> 7flo]HS <y7>£}^ *jl2.^ B^^l 

<42> ^1 2 B^^^Ei(CTR2)^ ^1 3 B^]^Bi(TR3)^ ^}<£*\) 

<4 = eflo]o] o^s] ji ^1 2 ^ s.= ^s(M0DE2)7f T^HS. ^]7>£l^ B<ffl*l 
^B]olrf. *]] i ^ ^ 2 -g^ S.JEL ^l3l(M0DE2)fe MRS (Mode Register SeO^l Ji°l£}-. 

<43> 7l§ ^ s]^(100)^r ^ ^ H$HH *j| ! ^ S £L a]^ 

(MODEl)sf ^1 2 -g-^ 5.= ^lJ:(M0DE2)^r ^ 1 ^-^s] ji ^o. ^ «^ 

°1H 1 -5.= ^lS(MODEl)^- *fl 2 ^ s.= a1Ji(M0DE2)^ *1] 2 ^|t5. 
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1020020075806 #^ eJ*|-: 2003/6/3 

-n ^ ^sj-^r ^ $H *1 *H 1 ^ S.S. -iiJKMODEl)^ 2 ^4 S.^ 

(M0DE2) ^ *>M-fe 1 ^Js^ S^fe *H 2 efl^S 

<44> ol^]-, £ i^- %V S ^ ^Al^ofl nfs ^oj. ^ 3^0} ^^-ol 

*fl*l 

<45> ^tiH^-(110)^r ^ ^ ^(EVCH -g-^H #^ ^V(N0UT)» 71^ ^ 

<£(VREF)-§: ^<§^. 7}^ ^<y-(VREF)£r ^(EVO^I ^ ^t^i} ^ *i 

<46> w ti l]«.( 110 )^ *)] 1 7^(R1), 2 ^*J-(R2) ^ 1 vfl^l 4 

(TR1, TR2, TR3, TR4)-§- ^«)^. *fl 1 ^} 4 H^*l ^(TRl, TR2, TR3, TR4)^r 

<47> *|} i ^^-(Ri)^. £jjf #<£ iDfC) ^ ^ ^>(N0UT) A>olofl o^^tf. X) 2 

*1%KR2)£: #^ ^>(N0UT)sq- *1H ^^-(Vl)ol *1) 1 icJEl(Nl) ^}o)d\) <£^_Q 

<48> ^ i 4 H^l^l-CTRl, TR2, TR3, TR4)^r 1 i^(Nl)£f ^ 

(VSS) *> 6 W ^^tj-. ^ *m°] ^^^rf. 

<49> 51, *ll 1 iflxl ^1 3 H^^liHil-(TRl, TR2, TR3)^ 7)MH^ ^7] #^ 

(NOUTH "S^S)^ 4 Hqfl^l^El(TR4)^ 7iM;Eofl^ ^ ^(EVCH ^71-^t} 
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1020020075806 2003/6/3 

<so> <qjjL #<S(EVC)°] 9l7}£{°] ^t^l E.^:^V^ all 4 

(TR4)^ H £ ^cf. zls^ £:Hfl^-(110)«*flfe- 1 ^KKRlH oi^ ^ 

S^CEVC)^ 3*1 ^(VSS)^ ^7} iHTjl ^rf. 

<5i> a, *)) 4 H^^1^(TR4)^ ^-Hfl^-(110)« ?m ^31*1^ 7l^# ^cj-. 

<52> 4 l Lfl^j X) 3 B^UliEKTRl, TR2, TR3)^ *\-%3) <3lh§r £ 

^ofl 4^- ^xnout)^^ ^^atb sfl^ ^i^a-oi ih9*h, n ^•g-o] 7 i§ 

^i«g-(VREF)^^. 

<53> ^ i *fl 4 H^l^CTRl, TR2, TR3, TR4)^ ^(width)^ ^°1 ( length)^ v] 

♦ 7i§ ^(vref)^ 31 H# ^ Sit)-. 

<54> #^^§ ^1^-^(130)^ #^ ^XNOUT)^ ^<y-(VSS) A>olofl o^s)^, 7l§ 

#«y-(VREF)s] 7}*}^ ^)o] *i<y-(VlHl -§-^><^ 

^(VREF)^ eflt* efl^S #^ tb4. ^(VD^r *fl 1 4 

m^fl^liBKTRl, TR2, TR3, TR4H1 ulaflSH ^S^tt #^1*}. 
<55> gigs ^^-(120)^ *)1 l&o) #^ #*}(N0UTH1 ^^^lJl, *ll 2 

<56> <^JjL ^(EVC)^ efl^ol -7j.5qtJ.7j. eflfe -fM^m 7l§ 

(VREF)^ *J<g- sfl^JE efllis _ o.x]^cf. 

<57> 7 j§ ^(VREF)^ 31*1 oj ^>7l ^7>£l ^ , l\}o] #<g-(Vl)°l <y 71-51^ #^^§ ^11 

<H "¥-(130)2] 7llolES>f 7l^ ^<g-(VREF)^l °}7}5^ #^3§ ^^«L( 130 )o] A }ojoj 

^ 31192] *>°l7} c] htII ^cf. 
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1020020075806 %^ 2003/6/3 

(MP)^ dt^H ^eflo] Sl-f!-7> c| igo] Jr = 7il nJ-eH 7l§ ^(VREF)^ # 

<59> tiVcfls., 7l§ *l<y-(VREF)£) efl^ol ^5)^, afloj *i<y-(VlH <?l7}-£)^ # 

^ *W-¥-( 130)3 TllolE^. 7 ]§ ^<y-(VREF)o) <y7>£l^ #^^§ ^1^^(130)^ 

<60> ZLe^ H^^l^Bl(MP)7> € £r 3^ ^£7> ^>^J7 ( 51] Si H^l^ 

(MP)3 i^i^i -Befl^IiLS. ^7} ^Til 1271] ^cf. ttj-ej-A-l 71$ ^(VREF)^ ^ 

<6i> o]<4 ^o] ^^-^-(120)^ 7l§ ^<y-(VREF)^l ^<g- efl^# <^^*V ^oj- e fl^ 

<62> 7flo] «. (120 )^ Tfl 1 ^ Tfl 2 ^ S.-E. ^1J:(M0DE2H -g-^H 7]& ^i^-(VREF)^ 

^^-Aj^cf. TlH «-(i20)^ Tfl l TflcH H^^liEi(CTRl) ^ Tfl 2 *IH H 

<63> 7]1 l ^o] H^^l^Ei(CTRl)^ ^-wfl^-dlO)^ Tfl 1 H^li&KTRDs] £e ,| 

oiofl zvz}- i^sq- ^eflolol 7^1 1 ^ -*}J:(M0DE1)7> Tinns. «^1 7 ]-s]^ 

<64> ^1 2 tIH B^7]^E-j(CTR2)^r -g-wfl^f (110)3 7^] 3 H^l^Ei(TR3)£l ii2} JELsfl 

o]ofl z]-z]- ^^fif ^Eflojol <^^£] Ji Tfl 2 -g-^ 2= ^1Jl(M0DE2)7> o] 7 f£]^r 
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1020020075806 %^ °J7}: 2003/6/3 

<65> ti_V£x-)l «fl£B] ^ S.J=* ^ <^sHr *£3H itj-e}- CL2, CL2.5, CL3 2) 

M] 7Ms cf^ -g- ^tg^ 7l§ ^ sJS-(lOO)^ CL2 Si^H 7l§ 

(VREF)^ 7># ^ sllfS ^f>\JL CL2.5 .SLEofl^ 7 ]§ ^(VREF)^: 
CL3 JELEolH 71^ ^-y-(VREF)^- 7># ^ iflfS ^tb^. 

<66> oil- JflSH, CL2 M/jIM xl i SL= ^ls(MODEl)^- *H 2 ^ £.1= 4]JL 

(M0DE2)^ Xl 1 iSfl'gS. t^t}. CL2.5 2.= ^ Xl l ^ 3.B. ^l^(MODEl)^- 2 
^ SLIL Al^(M0DE2) # *}M-Tr *fl 1 eflfs tf-E ^M-^r Xl 2 eflfe ^ 

<67> CL3 S^.ol]^ Xl 1 2.2= ^l^l(MODEl)^ X] 2 ^ 2.JEL ^lJl(M0DE2)^ Xl 2 

el] fS tr^r. 

<68> zl&|i4, ^-^^HlTim *11 1 ell^4 *fl 2 eflts] ^7} i&cfls. € ^ri Si^Hr 

<69> Xl 1 ^ Xl 2 ^ ££ ^]Jl(M0DE2)tt MRS (Mode Register Set )^1Jl°] cf. 

<?o> tiV£Xl ^lS-B] ^17>.CL2.5 22.3. XI 1 XH B^l^Bl(CTRl) ^ Xl 

2 XH H^^1^ieKCTR2) ^ ^ ^ cf^ sl-q-^ e} slcf. xl 1 XH 

J=i£*liEi(CTRl)7l- Ei slcfji 7>^^rcf. 
<71> ZLE^ «-HflW.( 110 )l. Xl 1 H^l^Ei(TRl) cflA] xl 1 XH H^H^l 

^(CTRl)* -f-^H ^1 2 H^^l^Bl(TR2)S- J^cf. , ^(VREF)^ 
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^*H= ^ ^7}#£r XI 2 *RKR2), Xl 2 H^H^l i^i (TR2) , 

Xl 3 ^ Xl 4 B^^1^eKTR3 ( TR4)7> ^cf. 
<72> o] uflo] ^<y-(VREF)^l Efll^ £ 2^ VREF_M AS. a^sM ^cf. 

<73> .. £. 2^ 1^ 7)^ ^ 5]5.o]]A] 7l§ M"^^ £^ 

<74> tii-^^] ufls.e} ^7). CL2 ££i -^^-?Vcf^ Xl 1 XH H^^l^Bl(CTRl) * ^11 2 

XH H^^1^&|(CTR2)^- SL^f- s}cf. i ^ ^JL(MODEI) ^2 Xl 2 ^ 

S.^ ^1Jl(M0DE2)7} 2.-^ *H efl^s. ^-^^7] nfl^-olrf. 
<75> ^.&|^ ^hH^-(IIO)!- ^-ff-^r Xl 1 H ^*1 ^b} (TR1) Xl 1 XH H^*l 

^B-l(CTRl)* Xl 2 B3}*l^Ei(TR2)£. Xl 3 H^l^E-1 (TR3) cfl 

^1 Xl 2 XH H^^]iEl(CTR2)# Xl 4 H^^l^Ei(TR4)S. 

<76> n^-eM, ^^(VREF)^ ell^^i- ^*Rr 71^* SJ-fe- i7}ff 

2 7^ 0 V( R2 ) ) ^1 2 B31*]^Ei(TR2) ^ Xl 4 (TR4)7> £t}. ^ ^*}#<2l 7 fl 

^r7> CL2.5 E£ ^ nfl^cf #53 o_^ s 7^ ^^(VREF)^ ^>^14. 
<77> olnflo} 7]^ ^«y-(VREF)^ efl^^r £ 2<HH VREF_L 5. S^l^H $14. 

< 78 > tiV £ ^] ^s.^ ^i 7 |. CL3 jg.^^ -g^W^ Xl 1 XH H^^I^E^(CTRl) ^ Xl 2 

XH H^^]^Ei(CTR2)^ S^f- U £4. XI 1 ^ 2.-E1 ^]Jl(M0DE1) ^ Xl 2 
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